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Problem

With the advancement of technology and scaling down the transistor sizes, leakage current
became one of the main sources for power consumption. Some circuits is affected by this more
than others, SRAM in particular is affected drastically since typically it has huge amount of cells
and most of the time those cells are static and only burning energy through leakage current. Any
method to reduce this leakage can affect the integrity and the power consumption performance
of the SRAM in a significant way.

Approach

Our approach for this problem is to look through four known techniques to reduce leakage
current and evaluate each technique based on three main metrics, leakage reduction, size and
number of transistors needed and the delay that technique has on the memory for reading and
writing. We will try to give those techniques with three main “awards”, best leakage reduction,
best leakage reduction/Size and least delay technique. While those three awards are the main
goals, we will explore the techniques using different parameters to get a wider analysis of those
techniques for the mainly the three metrics we mentioned and some additional metrics that
might be interesting to explore once we do the simulations.

Design

We will use four known leakage reduction techniques on memory cells, the four techniques are:
Sleep transistors, Stack transistors, zigzag transistors and sleepy stack transistors. A concept
circuit of each technique will be presented later in the proposal. We will design our own
memory cells using the four techniques using cadence tools. The four techniques been
presented for typical circuits before, but not for SRAM memory cells.

Novelty



While reduction techniques been evaluated for their leakage reduction ability for simple circuits,
we will focus our work on SRAM cells and we will explore more metrics than other previous
comparisons of those techniques. While we are not inventing new technique, having a
comprehensive comparison could potentially help future designers choose the best solution for
their design without having to do the comparison themselves thus contributing to the
advancement in this area.

Expected outcomes

We should end up with multiple graphs depicting the three metrics we chose. Each graph will
show the trend of each technique based on the metric. While we don’t have simulations at this
point since we started later than other groups, we are expecting the trend of the simulations to
be similar to the ones shown later in this proposal. We should end up with multiple tables
summarizing the strong and the weak points of each technique as well.

Design component: Designing SRAM memory cells with the four leakage reduction techniques

Research component: Comparison of the techniques using more metrics than typical papers do
and compare them for SRAM cells rather for simple circuits.

Simulations: While we cannot limit our simulations to those, but they will be included, leakage
vs. size, delay of read, write of each technique and using different parameters of each
technique, leakage current of each technique under different parameters with, of course, the
base case simulations.
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